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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 

- !{ NO ffitoKKSSi above, the maximum statute^ period will apply and will expire SIX (6) ^S^J^i^^^ 

- Failureto reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.SC § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

I )E3 Responsive to communication(s) filed on 9/19/2001. 
2a)D This action is FINAL. 2bM This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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Application/Control Number: 09/955,767 
Art Unit: 2655 



DETAILED ACTION 
Claim Rejections ■ 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
put* use or on Z in this country, more than one year prior to the date of apphcation for patent ,n 
the United States. 

(e) the invention was described in (1) an application for patent, published under section 
122(b) b^another filed in the United States before the invention by the applicant or patent or 
2) a paten?Sed on an application for patent by another filed in the United States before 
hi »nby te applicant for patent, except that an international application filed under 
tnt Jeaty defined in section 351(a) shall have the effects for purposes <^«£^^ 
application filed in the United States only if the international appl.cat.on designated the United 
States and was published under Article 21(2) of such treaty in the Engl.sh language. 

(a) the invention was known or used by others in this country or Vf^^^Sa^^ 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Ding et 
al. (IEICE Trans. Inf. & System Publication). 

3. Regarding claim 1 , Ding et al. disclose a speech synthesis system, which 
synthesizes speech using time series data of formant parameters (including a 
formant frequency and a formant bandwidth) estimated based on a speech 
production model, the speech synthesis system comprising determining the 
correspondence of formant parameters between adjacent frames using dynamic 
programming (section 2 on Speech Production Model pages 739-741). 
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4. Claim 7 is rejected under 35 U.S.C. 102(e) as being anticipated by Ma et 
al. (US Patent No. 6470308). 

5. Regarding claim 7, Ma et al. disclose a speech analysis method, in which 
a sound source parameter and a vocal tract parameter of a speech signal 
waveform are estimated by using a glottal source model including an RK voicing 
source model, the speech analysis method comprising the steps of: 

extracting an estimated voicing source waveform using a filter which is 
constituted by the inverse characteristic of an estimated vocal tract transfer 

function (col. 4, In. 25-67); 

estimating a peak position corresponding to a GCI (glottal closure 
instance) of the estimated voicing source waveform with higher accuracy at 
closer time intervals than that with the sampling period by applying a quadratic 
function (col. 5, In. 1 to col. 6, In. 67); 

synthesizing the GCI with a sampling position in the vicinity of the 
estimated peak position and thereby generating a voicing source model 
waveform (col. 5, In. 1 to col. 6, In. 67); and 

time-shifting the generated voicing source model waveform with higher 
accuracy at closer time intervals than that with the sampling period by means of 
all pass filters and thereby matching the GCI with the estimated peak position 
(col. 6, In. 12 to col. 7, In. 10). 
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6. Claims 8-9 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Ohtsuka et al. (International Conference on Spoken Language Processing). 

7. Regarding claim 8, Ohtsuka et al. disclose a speech analysis method, in 
which a voicing source parameter and a vocal tract parameter of a speech signal 
waveform are estimated by using a glottal voicing source model such as an RK 
model or a model defined as a modified model thereof, the speech analysis 
method comprising the steps of: 

extracting an estimated voicing source waveform using filters which are 
constituted by the inverse characteristic of an estimated vocal tract transfer 

function (sections 2-3.3); and 

assuming the first harmonic level as H1 and the second harmonic level as 
H2 in DFT (discrete Fourier transformation) of the estimated voicing source 
waveform and estimating an OQ (open quotient) from a value for HD defined as 
HD=H2-H1 {section 3.5 on Estimating Open Quotient). 

8. Regarding claim 9, Ohtsuka et al. further disclose a method for estimating 
the OQ, the relation:OQ=3.65HD-0.273HD.sup.2 + 0.0224HD.sup.3 + 50.7is used 

(section 3.5 on Estimating Open Quotient). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be Datented and the prior art are such that the subject matter as a whole would have been 

S5Sne the invention was made to a person having ordinary jWmthe «t totfj* 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

10. Claims 2-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ding et al. (IEICE Trans. Inf. & System Publication) in view of Ohtsuka et al. 
(International Conference on Spoken Language Processing). 

1 1 . Claim 2 is dependent on claim 1 , which is anticipated by Ding et al. for 
reasons stated above. 

1 2. Regarding claims 2-4, Ding et al. do not disclose that in determining the 
correspondence of the formant parameters, a connection cost d.sub.c(F(n), 
F(n+1)) and a disconnection cost d.sub.d(F(k)) are obtained using the 
equations:d.sub.c(F(n),F(n+1))=.alpha..vertline.F.sub.f(n)-F.sub.f(n+1).v- 

ertline.+.beta..vertline.F.sub.i(n)-F.sub.i(n+1).vertline. 26dd(F(k)) = Ff(k)- 
Ff(k) + Fi(k)- = Fi(k) - where .alpha, and .beta, are predetermined weight 
coefficients, F.sub.f(n) is a formant frequency in the n.sup.th frame, that 
F.sub.i(n) is a formant intensity in the n.sup.th frame and .epsilon. is a 
predetermined value, and the resultant d.sub.c(F(n), F(n+1)) and d.sub.d(F(k) 
)are used as costs for grid point shifting in dynamic programming; two adjacent 
frames in which exists a formant which has no counterpart to be connected, a 
formant having the same frequency as that of the disconnected formant in one of 
the frames and an intensity of is located in the other frame and the two adjacent 



Page 6 

Application/Control Number. 09/955,767 
Art Unit: 2655 

frames are connected by interpolation of frequencies and intensities of both the 
formants according to a smooth function; and the formant intensity F.sub.i(n) is 
C alculatedusing27Fi(n) = l20log10(1 + -Fb(n)/Fs1-Fb(n)/Fs), 

ifformant20log10(1--Fb(n)/F S 1 + -Fb(n)/Fs),ifanti-formant 

where F.sub.b(n) is a formant bandwidth in the n.sup.th frame and F.sub.s is a 

sampling frequency. 

However, Ohtsuka et al. teach that in determining the correspondence of 
the formant parameters, a connection cost d.sub.c(F(n), F(n+1)) and a 

disconnection cost d.sub.d(F(k)) are obtained using the 
equations:d.sub.c(F(n),F(n + 1))=.alpha..vertline.F.sub.f(n).F.sub.f(n + 1).v- 

ertline. + .beta..vertr.ne.F.sub.i(n)-F.sub.i(n + 1).vertline. 26 d d ( F ( k ) ) = F f ( k ) - 
F f ( k ) + F i ( k ) - = F i ( k ) - where .alpha, and .beta, are predetermined weight 
coefficients, F.sub.f(n) is a formant frequency in the n.sup.th frame, that 
F.sub.i(n) is a formant intensity in the n.sup.th frame and .epsilon. is a 
predetermined value, and the resultant d.sub.c(F(n), F(n + 1 )) and d.sub.d(F(k) 
)are used as costs for grid point shifting in dynamic programming (equations 26- 
27 in section 4.2 Optimum Formant Connection), two adjacent frames in 
which exists a formant which has no counterpart to be connected, a formant 
having the same frequency as that of the disconnected formant in one of the 
frames and an intensity of is located in the other frame and the two adjacent 
frames are connected by interpolation of frequencies and intensities of both the 
formants according to a smooth function (section 4.2 Optimum Formant 
Connection), and the formant intensity F.sub.i(n) is calculated using 27 F i ( n ) = 
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[20log10(1 + -Fb(n)/F8l--Fb(n)/F8),ifformant20 Iog10(1--Fb 
(n)/Fs1+-Fb(n)/Fs),if anti - formant where F.sub.b(n) is a formant 
bandwidth in the n.sup.th frame and F.sub.s is a sampling frequency (equation 
28 in section 4.2 Optimum Formant Connection). 

Since Ding et al. and Ohtsuka et al. are analogous art because they are 
from the same field of endeavors, it would have been obvious to one of ordinary 
skill in the art at the time of invention to modify Ding et al. by incorporating the 
teaching of Ohtsuka et al. in order to eliminate click sounds in the transition 
between vocalic and weak voiced consonantal segments to enhance the 
naturalness of speech. 

1 3. Regarding claims 5-6, Ding et al. further disclose that the vocal tract 
transfer function including a plurality of formants is implemented by a cascade 
connection of a plurality of filters and wherein when a formant which has no 
counterpart to be connected exists in the adjacent frames and thus the 
connection of the filters needs to be changed, a coefficient and an internally 
stored data of the filter in question are copied into another filter and the first filter 
is then over written with a coefficient and an internally stored data of still another 
filter or initialized to predetermined values (pages 740-741, the estimation ofx(n) 
is updated recursively updating previously content with newly calculated content). 



Conclusion 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Huyen Vo whose telephone number is 703- 
305-8665. The examiner can normally be reached on M-F, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Doris To can be reached on 703-305-4827. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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